Key indicators: single-crystal X-ray study; T = 180 K; mean (C-C) = 0.007 Å; R factor = 0.068; wR factor = 0.197; data-to-parameter ratio = 8.7.
The title compound, C 25 H 33 FN 2 O 4 , was synthesized from 9hydroxyparthenolide (9-hydroxy-4,8-dimethyl-12-methylene-3,14-dioxatricyclo[9.3.0.0 2,4 ]tetradec-7-en-13-one), which was isolated from the chloroform extract of the aerial parts of Anvillea radiata. The asymmetric unit contains two independent molecules. In each molecule, the ten-membered ring displays an approximative chair-chair conformation. Each of the piperazine rings adopts a perfect chair conformation, while both lactone rings show an envelope conformation, one with the C atom bearing the piperazin-1-ylmethyl group as the flap, the other with the junction C atom not attached to the ring O atom as the flap. The dihedral angles between the leastsquares planes through the ten-and five-membered rings in the two molecules are similar [19.1 (3) and 16. 2 (3) ]. An intramolecular O-HÁ Á ÁN hydrogen bond stabilizes the molecular conformation. The crystal packing is stabilized by C-HÁ Á ÁO hydrogen bonds. Refinement R[F 2 > 2(F 2 )] = 0.068 wR(F 2 ) = 0.197 S = 1.12 5050 reflections 583 parameters 1 restraint H-atom parameters constrained Á max = 0.43 e Å À3 Á min = À0.37 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 1; y þ 1 2 ; Àz þ 1; (ii) Àx þ 1; y À 1 2 ; Àz þ 1; (iii) Àx þ 2; y À 1 2 ; Àz; (iv) Àx þ 2; y þ 1 2 ; Àz; (v) Àx þ 2; y þ 1 2 ; Àz þ 1.
Related literature
Data collection: CrysAlis PRO (Agilent, 2011); cell refinement: CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) and PLATON (Spek, 2009); software used to prepare material for publication: WinGX (Farrugia, 1999) . constituent of the chloroform extract of aerial parts of this plant is 9α-hydroxypartenolide (El Hassany et al., 2004) . The reactivity of this sesquiterpene lactone and its derivatives has been the subject of several studies (Castaneda-Acosta et al.,1997; Neukirch et al., 2003; Hwang et al., 2006 Neelakantan et al., 2009 , in order to prepare products with high value which can be used in the pharmacological industry. In this context,we have treated the 9α-hydroxyparthenolide with an equivalent amount of 1-(2-fluorophenyl)piperazine and isolated the 9α-Hydroxy-4,8-dimethyl-12-[(4-(2-fluorophenyl)piperazin-1-yl)methyl)]-3,14-dioxatricyclo-[9.3.0.0 2 , 4 ]tetradec-7-en-13-one with a yield of 95%. The structure of this new product was confirmed by its single-crystal X-ray structure. The asymmetric unit contains two crystallographically independent molecules( Fig.1 ). Each molecule is built up from two fused five-and ten-membered rings with the fluorophenylpiperazine group as a substituent. The ten-membered ring displays an approximate chair-chair conformation.
Whereas the lactone ring (O2A, C1A···C12A) adopt an envelope conformation, as indicated by the puckering parameters Q = 0.229 (5) Å and φ = 78.9 (11)° (Cremer & Pople, 1975) , the other lactone ring (O2,C1···C12)shows a twisted conformation with Q = 0.204 (5) Å and φ =47.9 (14)°. The piperazine ring, in the two molecules, has a perfect chair conformation with QT = 0.594 (5) Å, θ = 176.5 (5)° and φ2 =9.0 (9)° for the ring (N1A,C17A···C18A)and QT = 0.587 (5) Å, θ = 176.2 (5)° andφ =187.0 (7)° for the other piperazine ring (N1,C16···C19).In the first molecule (C1 to C25), the dihedral angle between the mean planes of the ten-membered ring and the lactone ring is 16.2 (3).The corresponding value in the second molecule (C1A to C25A) is 19.3 (3) °. In the crystal, C-H···O hydrogen bonding links the molecules into sheets lying parallel to the c axis (Table 1, Fig.2 ). In addition, the molecular conformation is stabilized by an O-H···N hydrogen bond between the hydroxy group and a piperazine N atom.
Experimental
The mixture of 9α-hydroxyparthenolide (0.5 g, 2 mmol) and one equivalent of 1-(2-fluorophenyl) piperazine in EtOH (20 ml) was stirred for one night at room temperature. The next day, the reaction was stopped by adding water (10 ml) and extracted three times with ethyl acetate (3 x 20 ml). The combined organic layers were dried over anhydrous MgSO 4 , filtered and concentrated under vacuum to give 1 g (1.9 mmol)of the title compound (yield: 95%) which was recrystallized in ethyle acetate.
Refinement
All H atoms were fixed geometrically and treated as riding with O-H = 0.82 Å, C-H = 0.96 Å (methyl), 0.97 Å (methylene), 0.98 Å (methine) with U iso (H) = 1.2U eq (methylene, methine) or U iso (H) = 1.5U eq (methyl, OH). In the absence of significant anomalous scattering, the absolute configuration could not be reliably determined and thus Friedel pairs supplementary materials sup-2 Acta Cryst. (2012) . E68, o741-o742 were merged and any references to the Flack parameter were removed.
Computing details
Data collection: CrysAlis PRO (Agilent, 2011); cell refinement: CrysAlis PRO (Agilent, 2011); data reduction: CrysAlis PRO (Agilent, 2011); program(s) used to solve structure: SHELXS97 (Sheldrick,2008); program(s) used to refine structure: SHELXL97 (Sheldrick,2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) and PLATON (Spek, 2009); software used to prepare material for publication: WinGX (Farrugia, 1999) . Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (7) C20-C25 1.379 (7) C20A-C25A 1.394 (7) C20-C21 1.386 (7) C20A-N1A 1.407 (6) C20-N2 1.426 (5) C21A-C22A 1.391 (7) C21-C22 1.404 (6) C21A-H21A 0.9300 C21-H21 0.9300 C22A-C23A 1.370 (9) C22-C23 1.370 (9) C22A-H22A 0.9300 C22-H22 0.9300 C23A-C24A 1.389 (8) C23-C24 1.377 (9) C23A-H23A 0.9300 C23-H23 0.9300 C24A-C25A 1.380 (7) C24-C25 1.385 (6) Symmetry codes: (i) −x+1, y+1/2, −z+1; (ii) −x+1, y−1/2, −z+1; (iii) −x+2, y−1/2, −z; (iv) −x+2, y+1/2, −z; (v) −x+2, y+1/2, −z+1.
